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For the full text of this licence, please go to: http://creativecommons.org/licenses/by-nc-nd/2.5/ Introduction 1 Physical activity levels tend to fluctuate according to season, being characteristically highest 2 during the summer and lowest during the winter. This seasonal pattern has been well 3 defined in large scale self-report studies conducted in both the USA 1-4 and UK. 5 Self-report 4 measures of physical activity can however lack validity in that individuals often exhibit an 5 inability to accurately assess low intensity activities, such as walking behaviour. 6 Walking is 6
reportedly the most prevalent form of physical activity in both US 7 and UK adults, 8 yet it is 7 commonly underestimated through questionnaires.
9-11
By not capturing walking or 8 ambulatory behaviour adequately, self-report studies may lack the sensitivity needed to 9 detect actual seasonal physical activity patterns.
11
Pedometers are increasingly being used as a surveillance tool to objectively assess free-
12
living ambulatory activity as they provide an accurate and reliable measure of walking 13 behaviour by counting the number of steps taken per day. Limited data currently exists 14 however to describe seasonal changes in the step counts of free-living adults. 12 Due to the 15 increasing public health burden of obesity, 13 and other diseases related to physical 16 inactivity, 14 it is essential to understand activity behaviours of different populations to aid in 17 the development of appropriate public health initiatives. 
25
Five participants did not respond to this invitation, whilst 10 met the winter study exclusion 26 criteria which encompassed any non-seasonal lifestyle change made since completion of the 27 summer study which may affect physical activity levels (for example, a change in job (n = 2), moving house during the study period (n = 2), moved house resulting in changes to 1 commuting behaviour (n = 1), divorced and changed leisure time physical activity (n = 1), 2 sustained an injury which influenced walking behaviour (n = 2), and moved away from the 3 area (n = 2)). Ninety-nine participants started the winter monitoring period.
5
Participants reported being in good general health and none had any physical illnesses or 6 disabilities that might affect their normal daily routine. The study received ethical approval 7 from the Loughborough University Ethical Advisory Committee. Participants were informed 8 about the purpose of the study, they received written and oral information about the study 9 protocol and provided written informed consent.
11
Measurements of body weight and composition
12
At the beginning of the study, height was measured without shoes using a wall-mounted 
5
To test for an overall effect of season, and for an interaction between seasonal change in 6 steps and weight status, a two-way mixed ANOVA was conducted with season (summer and 7 winter mean steps) as the within-subjects factor and weight status as the between subjects 8 factor (normal weight versus overweight). Mean daily step counts reported by the normal 9 weight and overweight groups in each season were also compared using an independent t-10 test and effect sizes of the differences in step counts reported between groups were 11 calculated. 29 For the normal weight and overweight participants the percent change in step 12 counts between seasons were calculated by dividing the mean seasonal change in steps
13
(winter minus summer) by mean daily step counts reported in the summer, multiplied by 100.
14 For each group mean step counts reported on each specific day of the week were calculated were also calculated (e.g. winter mean Monday steps minus summer mean Monday steps).
22
The measurements of body weight, percent body fat and BMI were compared between 23 seasons using paired-samples t tests. Statistical significance was set at P<0.05.
25
Follow-up-study
26
A sub-sample of participants from the main study (n = 28, normal weight: n = 17, overweight:
aim of this follow-up study was to confirm any seasonal changes observed during the main 1 study and to establish any possible ordering effects that might have been influenced by 2 pedometer reactivity. The protocol followed was exactly the same as that outlined for the 3 previous two monitoring frames, and the same exclusion criteria applied to the winter study 4
were also applied to this follow-up. All participants included in this sub-study remained 
20
Insert an overall mean winter reduction in ambulatory activity of 1736 steps/day (effect size = 0.62).
9
The overweight group reported an overall mean winter reduction in ambulatory activity of 781 
6
Insert Table 3 
